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(57)Abstract 

PURPOSE: To reduce distortion of a reproduced picture in a visual sense and to reduce especially occurrence of 
quantization noise without deteriorating a compression efficiency in the high efficiency coder. 
CONSTITUTION: Input picture data are block-processed by a block processing unit 1 1. A subtractor 12 takes a 
difference between a prediction signal generated by using data of a preceding frame and a current input signal 
and generates a prediction error signal. The signal is converted into a transmission signal whose redundancy is 
reduced via an orthogonal transformation device 13, a quantization device 14, a variable length coder 15 and a 
buffer memory 16. The prediction signal is converted by an inverse quantization device 17, an inverse orthogonal 
transformation device 1 8, an adder 1 9, a frame memory 20, a motion compensation device 22 and a motion 
vector detector 21. Furthermore, the input picture data and a local reproduction picture are used to detect 
quantization distortion included in a prediction signal with a subtractor 25, a power calculation device 26 and a 
memory 23 and the quantization step width of the quantization device 14 is controlled depending on the 
distortion via a quantization controller 24. 



CLAIMS " 

[Claim(s)] 

[Claim 1] Divide an input picture signal into two or more blocks, and these are made into input block. A motion 
vector detection means to compute distortion by two or more reference blocks of the comparison picture image 
[ a part for the amount of picture image motions ] deviated, and to output the aforementioned amount of picture 
image motions corresponding to this minimum distortion to shoot as a motion vector, A forecast means to 
compute a forecast signal by the aforementioned comparison picture image and the aforementioned motion 
vector, A prediction-error calculation means to compute a prediction-error signal from the aforementioned input 
picture image and the aforementioned forecast signal, An orthogonal transformation means to give orthogonal 
transformation to the aforementioned prediction-error signal or the aforementioned input picture signal, In the 
bandwidth compression equipment possessing a quantization means to quantize the orthogonal transformation 
coefficient from the aforementioned orthogonal transformation means, and the variable-length-coding means 
which carries out variable length coding of the quantization output signal from the aforementioned quantization 
means Bandwidth compression equipment characterized by providing an oval detection means to detect the 
quantumization noise contained in the aforementioned forecast signal, and a quantization control means to 
control the quantization property of the aforementioned quantization means using the oval detection output of 
the aforementioned oval detection means. 

[Claim 2] The aforementioned oval detection means is bandwidth compression equipment according to claim 1 
characterized by detecting the aforementioned quantumization noise using the aforementioned input picture 
signal and the local regeneration picture image of one frame ago. 

[Claim 3] The aforementioned quantization control means is bandwidth compression equipment according to 
claim 1 characterized by controlling the quantization-step width of face of the aforementioned quantization 
means according to the aforementioned oval detection output 

[Claim 4] the aforementioned oval detection means — the difference of the aforementioned input picture signal 
and the local regeneration picture image of one frame ago — the bandwidth compression equipment according to 
claim 1 characterized by detecting the aforementioned quantumization noise using a value, and for the 
aforementioned quantization control means generating the correction signal according to the aforementioned 
quantumization noise, and carrying out adjustable [ of the aforementioned quantization property ] according to 
this correction signal 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the bandwidth compression equipment which encodes a digital 



picture signal per pixel block. 
[0002] 

[Description of the Prior Art] Conventionally, coding methods, such as predicting coding using the inside of a 
frame or the inter-frame correlation and variable length coding, are learned as a bandwidth compression method 
of a picture signal. Since such a coding method sends out the usually encoded data to a transmission line by the 
fixed transmission bit rate, it has the means to which the quantization-step width of face which suits a visual- 
sense property well small [ quantizing-noise power ] with a certain parameter depending on the property of a 
picture image within the value according to the amount of occupancies of buffer memory and the capacity of a 
transmission bit rate is made to set in adaptation. 

[0003] The picture image coding equipment which used the motion vector for a parameter which is shown in 
"JP,3-16490,A" and "JP,3-256484,A "the video-signal coding technique"" as this example is proposed. This is 
the picture image coding equipment which judges whether the block picture image is moving by the motion 
vector detected by inter-frame, coarse quantization-step width of face is set up when it judges with the block 
moving (when the size of a motion vector becomes large), sets up dense quantization-step width of face when it 
judges with the block not moving, and quantized the orthogonal transformation coefficient by this set-up 
quantization-step width of face. When the motion more than a fixed speed is in a picture signal and a visual axis 
cannot follow the motion, this tends to delete a visual redundancy using the property over distortion of a visual 
sense that oval consciousness photographic sensitivity falls and the resolution of a visual-sense property also 
falls, and tends to oppress the distortion on the visual sense of regeneration quality of image further. 
[0004] However, if it judges simply whether the motion vector of a block is observed in this way, and a motion is 
in the block, or there is nothing and quantization-step width of face is controlled by the property of a picture 
signal based on this result, there is a case of being inconvenient, plentifully. 

[0005] This example is explained using drawing 1 1 . It consists of 8 pixels [ like drawing 1 1 (a) (4 pixel x2 line) ] 
whose input block started from the present frame of a picture signal is, and the search area for asking for the 
motion vector corresponding to the position of this block further presupposes that it is constituted as shown in 
this drawing (b). When there are three reference blocks which give the minimum distortion by input block within a 
search area in the example of drawing and it makes this amount of motions and orientation into a motion vector 
at this time, the candidate of a motion vector will have v1 -three v 3, as shown in this drawing (c). Although 
chosen by the calculation precedence of a reference block, or the relative physical relationship of the present 
frame input block and a front frame reference block, which vector in the motion vector detection by the simple 
matching method, is chosen from **** as a motion vector among these three The existence of a motion of input 
block may be judged by the detected motion vector, if the quantization-step width of face which this set up is 
determined and an orthogonal transformation coefficient is quantized, a compression efficiency may not improve, 
but moreover, a visual-sense top quantization noise may be conspicuous with a reference block. 
[0006] The patterns which do not specifically have a signal level difference for every pixel which is shown in 
drawing 1 1 (a) in an actual picture signal almost are empty, and a cloud and a uniform screen of a tone like the 
wall surface of a building, i.e., the fraction of a flat pattern, and have a property over distortion of the visual 
sense that it is tended to detect a quantization error distortion (quantization noise), in such a fraction. 
Therefore, as for the orthogonal transformation coefficient of such a block, originally, it is desirable to quantize 
by fine quantization-step width of face, and to oppress the distortion on the visual sense of regeneration quality 
of image. However, when v1 shown in drawing 1 1 (c) or v3 is adopted as a motion vector, it is judged that this 
block has a large motion, a prediction-error signal is quantized by coarse quantization-step width of face, and, as 
a result, the problem that a quantization noise keeps about scale division very much on a visual sense in 
regeneration quality of image arises. 

[0007] Moreover, as another example, there is "JP,4-151 989,A "the dynamic-image coding technique''." This 
assigns the coding number of bits by the size of the deformation amount between screens for every block 
computed in case a motion vector is detected. However, the deformation amount between screens in this case is 
the minimum deformation amount between the screens computed when detecting a motion vector, it is the same 
ground as the above, and it is clear that the problem that a compression efficiency will not improve but a visual- 
sense top quantization noise will be conspicuous too exists. 
[0008] 

[Problem(s) to be Solved by the Invention] If the quantization-step width of face for using the inter-frame 
motion vector detected for every block or the power of a prediction-error signal, and quantizing the orthogonal 
transformation coefficient of this block is set up as mentioned above Since the block which should be quantized 
by the quantization-step width of face fine originally out of which a quantization noise tends to come is 
quantized by coarse quantization-step width of face and the conversely oval consciousness photographic 
sensitivity falls It was, when the block which may be quantized by coarse quantization-step width of face was 
quantized by fine quantization-step width of face, and as a result, especially the quantization noise took lessons 
from scale division very much, and the distortion on the visual sense of a regeneration picture image and the 
problem that a compression efficiency did not increase, either were. 

[0009] Then, this invention aims at offering the distortion on the visual sense of a regeneration picture image, 
and the bandwidth compression equipment which can reduce especially occurrence of a quantization noise, 
without reducing a compression efficiency. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention establishes a 



quantization control means which rectifies quantization-step width of face with the amount of quantumization 
noises within the forecast signal computed by an oval detection means to detect the quantumization noise 
contained in the forecast signal searched for by inter-frame, and the aforementioned oval detection means. 
[0011] 

[Function] The distortion on the visual sense of regeneration quality of image, especially occurrence of a 
quantization noise can be reduced, without reducing a compression efficiency, since according to the above- 
mentioned means quantization-step width of face finer when the signal which the quantization noise generated is 
detected can be set up and quantization-step width of face coarse when the signal which the quantization noise 
generated in the forecast signal is not detected can be conversely set up in a forecast signal. 
[0012] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. Drawing 1 is the 
bandwidth compression equipment concerning this invention, and is a block diagram showing the inter-frame 
predicting-coding equipment in which an example 1 is shown. 

[0013] In drawing 1 , input image data is supplied to an input terminal 10, and this input image data is given to the 

blocking machine 1 1. It arranges per predetermined block in here (input pixel block unit), **** is performed, and 

input image data is supplied to the subtracter 12 and the motion vector detector 21 from here. 

[0014] The input block data (forecast signal) of the front frame which is mentioned later and by which the motion 

compensation machine 22 lost-motion compensation was carried out is also given, and a subtractor 12 takes 

both difference, makes this a prediction-error signal, and outputs it to DC to AC converter 13. 

[0015] DC to AC converter 13 carries out orthogonal transformation processing of the inputted block data 

(prediction-error signal), changes it into the frequency component of level and a perpendicular direction, and is 

outputted to a quantizer 14. A quantizer 14 quantizes the output of DC to AC converter 13, reduces a bit rate, 

and outputs it to the variable-length-coding machine 15 and the reverse quantizer 17. 

[0016] To the output of a quantizer 14, the variable-length-coding machine 15 performs sign allocation so that 
average code length may become short, and it outputs this sign to buffer memory 1 6. Buffer memory 1 6 outputs 
the information on the amount of buffer memory occupancies to the quantization controller 24 while it forms the 
output of the variable-length-coding machine 15 into a low rate and delivers it to a transmitter. 
[0017] The reverse quantizer 1 7 reverse-quantizes the output of a quantizer 14, and gives it to reverse DC to 
AC converter 1 8. Reverse DC to AC converter 1 8 outputs the output which carried out reverse orthogonal 
transformation processing to an adder 19. Decryption processing is performed by the reverse quantizer 17 and 
reverse DC to AC converter 1 8, and the prediction-error data before coding and the same data are obtained 
from reverse DC to AC converter 1 8. 

[0018] An adder 19 adds the block data (forecast signal) of a front frame and the prediction-error data from 
reverse DC to AC converter 18 by which the motion compensation was carried out from the motion 
compensation machine 22, reproduces the input block data of the present frame, and outputs it to a frame 
memory 20 and the subtractor 25. 

[0019] A frame memory 20 carries out the one frame term retardation of the inputted block data, and is 
outputted to the motion compensation machine 22 and the motion vector detector 21 as data of a front frame. 
[0020] The motion vector for which asked for the inter-frame motion vector and it asked is outputted to the 
motion compensation machine 22 and the memory section 23 at the motion vector detector 21 about the block 
data of the blocking machine 1 1 to the present frame, and the block data into which the image data in front of 
the one present frame can be given to from the frame memory 20, and these data were inputted as input data 
and reference data, respectively. The aforementioned frame data are given from the frame memory 20, and by 
the motion vector from the motion vector detector 21, the motion compensation machine 22 creates this data 
lost-motion compensation inter-frame forecast data, and outputs it to a subtractor 12. 

[0021] Here, the subtractor 25 is formed in this system, the data with which the subtractor 25 did the sign and 
the decryption of input block from the adder 19 — moreover, the present input block data gives from the 
blocking machine 1 1 — having — **** — the difference between these two data — a value is taken and the 
power calculation machine 26 is given In the power calculation machine 26, the power of the quantization noise 
for every block is computed, and this result is outputted to the memory section 23. 

[0022] In the memory section 23, the quantization-noise power for every block from the power calculation 
machine 26 is given for the motion vector detector 21 lost-motion vector, it judges whether the signal which 
contains many quantization noises in a forecast signal is included (it mentions later for details), a correction 
signal is determined, and this is outputted to the quantization controller 24 here. 

[0023] A correction signal is inputted into the quantization controller 24 for the information on buffer ****** 
from memory 23 from buffer memory 16. And from these two signals, the quantization control signal which 
determines quantization-step width of face is created, and it is outputted to a quantizer 14. 
[0024] Here, an operation of the memory section 23 in the example constituted in this way is explained in detail 
using drawing 2 and the drawing 3 . In drawing 2 , the quantization-noise power for every block is again given to 
the terminal 31 at the terminal 30 from the power calculation machine [ in drawing 1 in the motion vector of 
input block ] 26. 

[0025] First in the reverse motion vector calculation machine 32, the sign of the motion vector of input block is 
inverted and the motion vector of the reverse sense is made. On the other hand, from a terminal 31, the input 
block address is inputted into the reverse motion vector calculation machine 32, and all the block addresses 
contained in a forecast signal using this are computed. The computed forecast signal address is outputted to the 



quantization-noise power memory 33, and outputs the quantization-noise power corresponding to this block 
address to the correction signal generator 34. 

[0026] In a correction signal generator, this quantization-noise power is judged, for example, threshold level is 
prepared power size and for [ two ] power smallness, and exceeding the threshold level for power smallness, if 
quantization-noise power is small, a correction signal "1" will be outputted to the quantization controller! in the 
drawing 1 from a terminal 35 for "0" ] 24 exceeding the threshold level for power size, if it is except it about a 
correction signal if quantization-noise power is large. 

[0027] The principle of operation of the memory section 23 described above is explained in detail. In drawing 3 , 
the input block B1 of the present frame presupposes that it was given as shown in drawing. In the case of a case 
1, supposing the motion vector was given like V1 (Vx1, Vyl), in the reverse motion vector calculation section 
402 in drawing 4 , it will be asked for a reverse motion vector like -V1 (-Vx [1 ], -Vyl). If the block address of 
input block B1 is known, using this -VI, the address of the forecast block p1 can be computed easily, the 
quantization-noise power by coding processing of this forecast block p1 will be outputted to the correction signal 
generator 34, and the correction signal which shows the size of quantization-noise power here will be outputted 
from a terminal 35. 

[0028] Thus, when the forecast signal field (P1) corresponds per coding block (p1) to input block B1, a judgment 
of the size of quantization-noise power can be managed at once. However, it is considered when the forecast 
block (p2) is straddling two or more coding unit blocks which can be set on a front frame like a case 2. In such a 
case, it outputs to memory 33, making into a forecast signal field (P2) all the coding block units (this case 4 **) 
in which the forecast block (p2) is included, and using all the addresses of these blocks as the forecast signal 
address. And when four corresponding quantization-noise power is outputted to the correction signal generator 
34, for example, all four quantization-noise power is judged to be the parvus and it judges that a correction signal 
"1" is large altogether, "0" outputs a correction signal "-1" from a terminal 35 except it 
[0029] Next an operation of the quantization controller 24 in the example constituted in this way is explained 
with reference to explanatory drawing of drawing 4 . In drawing 4 (A), the information on the amount of buffer 
occupancies is inputted into an input terminal 40 as input data, and one quantization mode signal is determined 
by ROM42, and it is outputted to an adder 44, the mode judging machine 43, and terminal a of a switch 45 by this 
information. A quantization mode signal expresses the spacing (quantization step) of a quantization level, as 
shown in drawing 4 (B). The more it quantizes by fine quantization-step width of face, the more occurrence of a 
quantization noise can be suppressed. 

[0030] The correction signal is given to the input terminal 41 from the memory section 23 as input data, and an 
adder 44 is given. As mentioned above, the correction signal shows the size of the quantization-noise power 
contained in a forecast signal, is added with the quantization mode signal given from ROM42, and is given to 
terminal b of a switch 45 as a rectified quantization mode signal. 

[0031] When it is controlled by the control signal from the mode judging machine 43 and buffer memory is likely 
to start overflow or an underflow, the quantization mode signal with which the terminal b side was rectified in the 
switch 45 is chosen, and a switch 45 is given the quantizer 14 in drawing 1 from a terminal 46, if the quantization 
mode signal by the side of terminal a is except it 

[0032] It is the technique of the control which judges that the amount of buffer memory occupancies is very low 
by the quantization mode signals 1 and 2, the amount of buffer memory occupancies is very high by the 
quantization mode signals 15 and 1 6 conversely, and the risk of overflow has an underflow supposing a 
quantization mode signal outputs as signals from 1 to 16, as specifically shown in drawing 4 (B), and a switch 45 
falls on a side and falls on b side except it 

[0033] Thus, by the determined quantization mode signal, the orthogonal transformation coefficient of input block 
is quantized in the quantizer 1 4 in drawing 1 by the quantization-step width of face corresponding to a 
quantization mode signal. 

[0034] Thus, in this example, the distortion on the visual sense of regeneration quality of image, especially 
occurrence of a quantization noise can be oppressed, without reducing the whole coding luminous efficacy, since 
an orthogonal transformation coefficient is quantized by fine quantization-step width of face when many 
quantization noises are contained in the forecast signal, and an orthogonal transformation coefficient can be 
quantized by coarse quantization-step width of face when the quantization noise is seldom conversely contained 
in the forecast signal. 

(Example 2) This invention is not limited to the above-mentioned example. 

[0035] Drawin g 5 is the bandwidth compression equipment concerning this invention, and is a block diagram 
showing the inter-frame predicting-coding equipment in which an example 2 is shown. In drawing 5 , input image 
data is inputted into an input terminal 510, and this input image data is given to the blocking machine 51 1. In the 
blocking machine 51 1, it arranges per predetermined block (input pixel block unit), **** is performed, and the 
inputted image data is outputted to the edge-detection section 512, the subtractor 524, the motion vector 
detector 521, and the quantization-noise judging section 520 from here. 

[0036] In a subtractor 524, the input block data (forecast signal) of the front frame which is mentioned later and 
by which the motion compensation machine 522 lost-motion compensation was carried out is also given, and it 
outputs to DC to AC converter 514 in quest of a prediction-error signal. 

[0037] Orthogonal transformation processing of the inputted block data (prediction-error signal) is carried out it 
separates into the frequency component of level and a perpendicular direction, and DC to AC converter 514 is 
outputted to a quantizer 515. 



[0038] A quantizer 515 quantizes the output of DC to AC converter 514, reduces a bit rate, and outputs it to the 
variable-length-coding machine 525 and the reverse quantizer 516. To the output of a quantizer 515, the 
variable-length-coding machine 525 performs sign allocation so that average code length may become short, and 
it outputs this sign to buffer memory 526. 

[0039] Buffer memory 526 chooses the quantization control signal according to the amount of memory 
occupancies of buffer memory 526, and outputs it to the quantization controller 527 while it forms the output of 
the variable-length-coding machine 525 into a low rate and delivers it to a transmission line. 
[0040] The reverse quantizer 516 reverse-quantizes the output of a quantizer 515, and gives it to reverse DC to 
AC converter 517, and reverse DC to AC converter 517 carries out reverse orthogonal transformation 
processing of the output of the reverse quantizer 516, and outputs it to an adder 518. 

[0041] Decryption processing is performed by the reverse quantizer 516 and reverse DC to AC converter 517, 
and data as well as the prediction-error data before coding are obtained. An adder 518 adds the block data 
(forecast signal) of a front frame and the prediction-error data from reverse DC to AC converter 51 7 by which 
the motion compensation was carried out from the motion compensation machine 522, and outputs the input 
block data of the present frame to regeneration, the frame memory 519, and the quantization-noise judging 
section 520. 

[0042] A frame memory 519 carries out the one frame term retardation of the inputted block data, and outputs 
the data of a front frame to a creation, the motion compensation machine 522, and the motion vector detector 
521. 

[0043] The motion vector for which asked for the motion vector between the front frame and the present frame, 
and it asked is outputted to the motion compensation machine 522 and the block judging machine 513 at the 
motion vector detector 521 about the block data as which the image data one frame before a frame memory 519 
to the present frame is given, and these data were inputted into the block data of the blocking machine 51 1 to 
the present frame as input data and reference data, respectively. 

[0044] Front frame data are given from the frame memory 519, and by the motion vector from the motion vector 
detector 521, the motion compensation machine 522 creates this data lost-motion compensation inter-frame 
forecast data, and outputs it to a subtractor 524. 

[0045] On the other hand, the block data of the present frame is given to the edge-detection section 512 from 
the blocking machine 51 1, the size of the edge component of input block is judged from this data, and a result is 
outputted to the block judging section 513. 

[0046] The 2-bit judgment signal which expresses the size of the edge component of an input block data with 
the block judging section 513 from the edge-detection section 512 The inter-frame motion vector of input block 
is given from the motion vector detector 521. moreover, with these two parameters It outputs to a quantizer 527, 
judging whether it is the block with which the quantization noise which the present coding block generates in 
coding processing is not conspicuous on a visual sense, or it is the block with which a quantization noise is 
conspicuous on a visual sense, and using the judgment result as a block judging signal. 

[0047] In the quantization-noise judging section 520, the blocking machine 514 to the present input block data is 
given again, an adder 518 to the present input-block decode data judge the level of a quantization noise between 
these two data, and a judgment result is outputted to the quantization control signal occurrence section 523. 
[0048] The quantization-noise judging signal is given from the quantization-noise judging section 520, and a 
motion vector detector 521 lost-motion vector determines a quantization control signal from two parameters, 
and outputs to the quantization controller 527 at the quantization control signal occurrence section 523 (it 
mentions later for details). 

[0049] In the quantization controller 527, the quantization control signal occurrence section 523 -to a 
quantization control signal is again inputted [ the information on the amount of buffer occupancies ] for a block 
judging signal from the block judging section 513 from buffer memory 526, and from these three signals, a 
quantization step is determined and it is outputted to a quantizer 515. 

[0050] Here, an operation of the block judging section 513 in the example constituted in this way is explained 
using drawing 6 (A) and the drawing 6 (B). The motion vector detector 512 lost-motion vector is given to the 
terminal 101 for the edge component judging signal which expresses the size of the edge component of input 
block with the terminal 100 of the block judging section 513 from the edge-detection section 512. 
[0051] an input block data gives the edge-detection section 512 ( drawing 5 ) — having — **** — the edge 
component of this block ****** — the difference between each pixel within a block — it asks for the sum of a 
value, for example, a size judging of an edge component is performed by the following formulas, and a judgment 
signal is outputted to the terminal 100 of drawing 6 (A) 
[0052] 

level [ between level edge component = each pixel ] — the difference — perpendicular [ between absolute value 
perpendicular edge component = each pixel ] — the difference — an absolute value edge component — OR of a 
level edge component and a perpendicular edge component 24 / 256< edge component : Judgment signal 3 (size) 

12/256 <= edge component <=24/256:judging signal 2 Edge component < 12/256 : Judgment signal 1 (smallness) 
Moreover, the size of a motion of input block is computed in the input-block motion judging section 102 by the 
motion vector inputted into the terminal 101. 

[0053] in the input-block motion judging section 102, although the criteria which judge the size of a motion 
change with search domains (search area) of a motion vector, they make the size of a motion vector now the 



square root of the horizontal and vertical square sum temporarily, and are level in a search domain — it 
considers as -16 pixels from +15 to -16 pixels, and the perpendicular +15, and suppose that the size of a motion 
is judged by the following formulas 
[0054] 

Square root 1 8 <=MV of a motion vector size MV= horizontal and the perpendicular square sum : Motion size 
judging signal 4 It moves (size). 

10 <=MV<18:motion size judging signal 34 <=MV<10:motion size judging signal 20 <=MV<4 : Motion size judging 
signal 1 It moves (smallness). 

From the two above-mentioned judgment signals, in the block judging signal decision section 103, as shown in 
drawing 6 (B), a block judging signal is determined. 

[0055] Both of edge components and motions comparatively drawing 6 (B) a parvus case It judges with it being 
the block with which the quantization noise which the present coding block generates by coding processing is 
conspicuous on a visual sense, a block judging signal "1" Both of edge components and motions express an 
operation as which it judges that a quantization noise is not conspicuous on a visual sense, and a block judging 
signal is usually judged to be a block in the case of others when comparatively large, and a judgment signal 
"0" is determined. Consciousness photographic sensitivity oval when this is more than a fixed speed, the picture 
image is moving and a visual axis cannot follow the motion in footsteps falls, in the case of a still picture or the 
animation with few motions, conversely Distortion uses the visual-sense property over distortion of human being 
of being easy to be perceived by part for the flat part of a picture image, and the block judging signal which does 
in this way and was determined is outputted to the quantization controller 527 in drawing 5 from a terminal 104. 
[0056] Next, the quantization-noise judging section 520 shown in drawing 5 is explained using drawing 7 . In 
drawing 7 , the difference of an input block data and the block address is carried out to a terminal 300 for every 
pixel data which the sign and decryption data from the adder 518 shown in drawing 5 are given to a terminal 301, 
and corresponds to it in a subtractor 302. this difference — in the absolute value sum calculation section 303, 
the absolute value sum of the number of the pixels within a block is computed, and a value is outputted to the 
amount judging section 304 of quantization noises 

[0057] The amount of quantization noises is 128, when it is a block of 16 pixel x8 line, for example, although a 
large and small criterion changes with the size of the block to process. <= absolute value sum:quantization-noise 
judging signal 1 (size) 

Absolute value sum <1 28 : Quantization-noise judging signal 0 (smallness) 
** — it is the judgment technique [ like ] 

[0058] Thus, the determined quantization-noise judging signal is outputted to the quantization control signal 
generator 523 shown in drawing 5 with the block address from a terminal 305. Next, an operation of the 
quantization control signal generator 523 shown in drawing 5 is explained using drawing 8 . 
[0059] In drawing 8 , the motion vector of input block is given to a terminal 400, and the quantization-noise 
judging signal and block address from the quantization-noise judging section 502 of drawing 5 are given to the 
terminal 401. 

[0060] First in the reverse motion vector calculation machine 402, a motion vector inverts the sign of a vector 
and is outputted to the forecast signal address calculation machine 403 as a motion vector of the reverse sense. 
With the forecast signal address calculation vessel 403, all of the present input block address from a terminal 
401 and the block address corresponding to the front frame contained to the field used as a forecast signal using 
this reverse motion vector are computed, and this address is outputted to the address and the judgment signal 
memory 404. 

[0061] On the other hand, the quantization-noise judging signal and block address which were inputted into the 
terminal 401 are stored in the address and the judgment signal memory 404 by one frame, and output the 
quantization-noise judging signal corresponding to the front frame forecast signal address received from the 
motion compensation forecast signal address calculation machine 403 to the quantization control signal 
calculation machine 405. 

[0062] The principle of operation of the reverse motion vector calculation machine 402 and the motion 
compensation forecast signal address calculation machine 403 of the quantization control signal calculation 
section described above is the same as that of the principle of operation ( drawing 3 ) of the memory section 23 
in an example 1. 

[0063] Drawing 8 (B) is drawing for explaining an operation of the quantization control signal calculation machine 
405. The number of quantization-noise judging signals is four in one piece (the above-mentioned case 1) and the 
highest at the lowest (the above-mentioned case 2), and they count the number of 1 of this judgment signal. 
[0064] When 1 was zero piece, it judges with there having been little occurrence of a quantization noise in a 
forecast signal field, 1 exists a quantization control signal "0" and this forecast field is used for coding 
processing as a forecast signal of input block, a quantization noise judges that it generates further and outputs a 
quantization control signal "1" from an output terminal 406. 

[0065] Next, an operation of the quantization control section in the example constituted in this way is explained 
with reference to explanatory drawing of drawing 9 . In drawing 9 (A), the information on the amount of buffer 
occupancies is inputted into an input terminal 600 as input data, and the 1st one quantization mode signal is 
determined by ROM603, and it is outputted to terminal a of an adder 605 and the switch 606 by this amount of 
buffer occupancies. A quantization mode signal expresses the spacing (quantization step) of a quantization level, 
as shown in drawing 9 (D). The more it quantizes by fine quantization-step width of face, the more occurrence of 



a quantization noise can be suppressed. 

[0066] As input data, the block judging signal from the block judging section 513 is given to an input terminal 602, 
and the quantization control signal is given to the input terminal 601 from the quantization control signal 
occurrence section 523, and these are given to the addition mode calculation machine 604. Here, an addition 
mode signal is determined as shown in drawing 9 (B), and it is outputted to an adder 605. 
[0067] In an adder 605, the quantization mode signal and the addition mode signal from the addition mode 
calculation machine 604 which were given from ROM603 are added, and it is given to terminal b of a switch 606 
as 2nd quantization mode signal. 

[0068] When it is controlled by the control signal from ROM603 and output buffer memory is likely to start 
overflow or an underflow, in a switch 606, the 2nd quantization mode signal by the side of terminal b is chosen, 
and a switch 606 is given to the quantizer 15 shown in drawing 5 from the terminal 607, if the 1st quantization 
mode signal by the side of terminal a is except it 

[0069] It is the technique of the control which judges that the amount of buffer memory occupancies is very low 
by the quantization mode signals 1 and 2, the amount of buffer memory occupancies is very high by the 
quantization mode signals 15 and 16 conversely, and the risk of overflow has an underflow supposing a 
quantization mode signal outputs as signals from 1 to 16, as specifically shown in drawing 9 (D), and a switch 606 
falls on a side and falls on b side except it 

[0070] Thus, by the determined quantization mode signal, the orthogonal transformation coefficient of input block 
is quantized in the quantizer 1 5 of drawing 5 by the quantization-step width of face corresponding to a 
quantization mode signal. 

[0071] Thus, in this example, many quantization noises are contained in the forecast signal, the block with which 
a quantization noise tends [ furthermore ] to be [ this block ] visually conspicuous — that is When it is the block 
whose pattern there are comparatively few amounts of motions and has an edge in a flat part or a flat part When 
an orthogonal transformation coefficient is quantized by fine quantization-step width of face and the 
quantization-noise component is seldom conversely contained in the forecast signal, or even if it is contained 
mostly The pattern fraction to which the motion more than a fixed speed is in a picture signal, and a visual axis 
cannot follow the motion for example, oval consciousness photographic sensitivity falls and the resolution of a 
visual-sense property also falls The distortion on the visual sense of regeneration quality of image, especially 
occurrence of a quantization noise can be oppressed, without reducing the whole coding luminous efficacy, since 
the orthogonal transformation coefficient was quantized by coarse quantization-step width of face. 
(Example 3) The example 3 of this invention is further shown in drawing 10 , and it explains. This example is the 
inter-frame coding equipment at the time of performing a judgment of being the block with which the 
quantization noise which input block generates in coding processing tends to be conspicuous using a block 
internal variance value compared with the inter-frame predicting-coding equipment of drawing 5 . The same sign 
is given to the same section as the equipment of drawing 5 . The fraction different from the equipment of 
drawing 5 is a fraction which creates the block judging signal given to the quantization controller 527. The output 
of the blocking machine 71 1 is inputted into the block interior division **** calculation section 712. It is obtained 
from the block interior division **** calculation section 717, and block interior division **** is supplied to the 
block judging section 713. 

[0072] At this time, two threshold level to a block internal variance value is prepared in the block judging section 
712. When an edge fraction and the 2nd threshold level are exceeded exceeding a part for a flat part, and the 1st 
threshold level at the time of below the 1st threshold level in below the 2nd threshold level It judges with it being 
the fraction of a complicated pattern, and when it is a part for a flat part and an edge fraction, it is the control 
technique which outputs the block judging signal that it is the block with which a quantization noise is 
conspicuous to the quantization control section 527. 

[0073] Moreover, in the block diagram showing an operation of the quantization control section of drawing 9 , an 
addition mode calculation machine property is rewritten so that a negative term may not be outputted, as shown 
' n drawing 9 (B) to the drawing 9 (C). Thereby, in an adder 605, being rewritten of a quantization mode signal by 
the quantization mode signal which quantizes more densely is lost That is, the configuration of hardware 
becomes very easy that what is necessary is to perform only an underflow judging of a quantization mode signal. 
[0074] Although this invention is not limited to the above-mentioned examples 1 , 2, and 3, it is three middle 
kinds and the edge component judging of input block in an example 2 also explained the judgment of 
quantization-noise power [ in an example 1 ] by three kinds of level smallness among level size and level the 
parvus case when large, when it differs from this, it is good as for a division, and the numeric value of threshold 
level or a criterion may be set as the value different from this. 

[0075] Moreover, it may divide, when a judgment of the size of a motion vector differs from the above-mentioned 
example similarly, and a value may be set up, and it does not limit to the value which also showed the addition 
term (compensatory signal in an example 1) determined to examples 1 and 2. For example, in an operation of the 
memory section in an example 1, although two threshold level was prepared and the three value judging was 
performed, this can also do a five value judging, then a correction signal in five kinds (-2-2), and a finer 
quantization control is attained. 

[0076] Moreover, although the quantization mode signal was explained as 1 6 kinds of signals, even if it is made to 
change in the mode of the modality different from this, it does not interfere at all, and it does not matter even if 
it makes the criterion of overflow and an underflow into a different value. 

[0077] Moreover, it is applicable to other bandwidth compression equipments although the example applied to 



inter-frame predicting coding for raising coding luminous efficacy and oppressing the distortion on a visual sense 
was shown. In addition, this invention can carry out deformation implementation for many things within limits 
which do not deviate from the summary. 
[0078] 

[Effect of the Invention] The distortion on the visual sense of regeneration quality of image, especially 
occurrence of a quantization noise can be oppressed, without reducing the whole coding luminous efficacy, since 
an orthogonal transformation coefficient is quantized by fine quantization-step width of face when many 
quantization noises are contained in the forecast signal according to this example, as explained above, and an 
orthogonal transformation coefficient can be quantized by coarse quantization-step width of face when the 
quantization noise is seldom conversely contained in the forecast signal. 
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